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are opposed, it is possible by adding resistances to one or other of the
branches in multiple arc to annul the magnetic force at the centre, so
that the same reading is obtained whichever way the battery current may
circulate. The ratio of the galvanometer constants is then simply the
ratio of the resistances in multiple arc.
To obtain this ratio in an accurate manner, the two branches already
spoken of are combined with two standard resistances so as to form a
Wheatstone's balance. Of these resistances both must be accurately
known, and one at least must be adjustable. The electromagnetic balance
is first secured by variation of the resistance associated with one of the
given coils, which resistance does not require to be known. During this
operation the galvanometer of the Wheatstone's bridge is short-circuited.
Afterwards the galvanometer is brought into action, and the resistance
balance is adjusted. The ratio of the galvanometer constants is thus
equal to the ratio of the known resistances. The two adjustments may
be so rapidly alternated as to eliminate any error due to changes of
temperature in the copper wires.
The above comparison was carried out for each of the two coils of
the dynamometer, and the coil wound on the ebonite ring, called for
shortness the ebonite coil. On account of the smallness of the latter
some care is necessary in the adjustments, which, however, do not require
to be described in detail. It will be sufficient to refer to the description
of the adjustments when the ebonite coil was suspended, and to mention
that the errors arising from maladjustment (all of course of the second
order) coiild hardly affect the final ratio by more than 10>Q00. The length
of the magnet was ^ inch, and the error due to neglecting it could not
exceed 10>Q00. To the magnet was attached a light silvered glass mirror,
such as are employed in Thomson's galvanometers, and it was protected
from air currents by a glass cell. The readings were taken by observing
the motion of a spot of light thrown upon a scale in the usual way.
The electrical connexions are shown in the adjoining figure (fig. 3).
The current from a large Daniell cell A, after passing the reversing
key B, divides itself at G between the brass coil of the dynamometer D
and the ebonite coil E. The remaining terminals of these coils are led
into mercury cups F and H, into which also dip the terminals of the
bridge galvanometer g. With the ebonite coil is associated a resistance
box N. The other branches of the balance were (in one arrangement)
composed of a coil of 10 units in multiple arc with which was placed a
high resistance box K, and three coils combined in series whose values
were about 24, 1, 1 units, making together 26. All these coils were
of the standard pattern, and their values had been already carefully
determined. From the cup L the current passed back to the key B.